The aim of the article is to identify determinants of export of road vehicles from Slovakia to the United Kingdom. The Error correction model is based on monthly data from January 2008 to November 2018. The modelling identifies short and long-run effects of real effective exchange rate, inflation rate and industrial production on foreign demand of transport equipment. The real effective exchange rate indicates competitiveness of domestic producers towards most important trade partners, inflation rate of Slovakia is a proxy for macroeconomic environment and industrial production of the UK stands in for the income variable. The results suggest that export of road vehicles is in the long-run impacted by exchange rate and industrial production. The appreciation of exchange rate reduces export from SR to the UK while rising income increases foreign demand. In the short-run trading with motor vehicles is impacted by all three explanatory variables. The Error correction term indicates that roughly 30 % of disequilibrium in the previous month will be corrected in the current month. The implications are for governing bodies to manage the current commodity framework which is at present mainly oriented on machinery and transport equipment and to support companies from other industries aiming to create more diversified export commodity structure.
Introduction
The car production ranks Slovakia among world leaders. Nearly 200 cars per 1000 inhabitants were manufactured in 2018. There are four car factories on the territory of Slovakia: Volkswagen Slovakia in Bratislava (since 1991), PSA Peugeot Citroën Slovakia in Trnava (since 2003), Kia Motors Slovakia in Žilina (since 2004) and Jaguar Land Rover in Nitra (since 2018). Slovakia is small and open economy; the share of export to GDP achieved 101.5 % in 2017 showing a great importance of foreign demand for economic activity. The UK is Slovakia's eighth largest export market with two dominating items: cars and screens, together accounting of nearly 60 % of the total (Beblavý and Bilčík, 2016) . The share of the UK on the total Slovakia exports is about 6 %. In 2015 the share of road vehicles on total export from Slovakia to the UK achieved 48 % (with Germany, the main trading partner of Slovakia it was 34 %) 47 % in 2016 (with Germany 32 %) and in 2018 it was 43 % (with Germany 40 %). The UniCredit Bank (12/2019) states that the markets of the EU and the USA covering about 19 % of the total world sell of new cars appeared stagnating in 2017. Almost every third car in the world was sold in China in 2017 but in 2018, the car selling on the biggest world market with new cars (China) dropped down by about 4 % compared to the previous year. Due to a severe competition in the car industry and continual changes in demand for cars on both the EU and Extra-EU market it is of importance to put attention on factors impacting the sale of transport equipment within selected economies. The attempt of this paper is to identify and quantify factors determining the export of transport equipment (road vehicles) from Slovakia into the United Kingdom. The analysis is important, because the share of exported cars on total export of Slovakia to the UK exceeds the export of road vehicles to Germany which is the main trading partner for Slovakia. The article is structured as follows. After the introductory part there is an overview of corresponding literature, following part presents data and model, the fourth part offers results and discussion, the last part summarises.
Literature Review
Economic theory suggests explaining foreign demand by core factors such as income level of importing country, price level, and exchange rate. Price levels and real effective exchange rate are indicating competitiveness of exporting country/commodity. The standard set of fundamental variables is usually added by other variables which are specific for a given economy, sector or economic entity. Much attention is put on export performance of individual countries using distinct research methods. Different conclusions were derived in the literature depending on the applied econometric procedures. The majority of papers use cointegration and error correction modelling. Erdey and Pőstényi (2017) analysed determinants of exports of Hungary between 1993-2014, showing that economic size, common border, and free trade agreements had a statistically significant positive effect on exports. Gökmen and Turen (2013) focused on high technology export of EU-countries using panel cointegration approach. Their results suggest that economic freedom level, human development level and foreign direct investments aggregately had a positive impact on the high technology export. Havrlant and Hušek (2011) examined cost factors that influenced export of the Czech Republic, showing macroeconomic relations between export dynamics, development of foreign demand, domestic and foreign price levels. Sergi and Vít (2004) identified relation between export and savings in the Czech economy. Their study supports the paradigm which relates a country´s increase in domestic savings to exports. Olczyk and Kordalska (2017) compared determinants of international competitiveness measured by the net exports of the manufacturing sectors in the Czech and Polish economies using the database of 13 manufacturing sub-sectors in 1995-2011. Results suggested a better capacity of the Czech economy to correct deviations from the equilibrium. Heinze (2018) inspected German export on and extra European Monetary Union (EMU) market. The outcomes suggest that for the German economy the real exchange rate was not the indi-cator for explaining German export success. Cieślik et al. (2015) focused on the analysis of export performance of Estonia, Latvia, Lithuania, the Czech Republic, Hungary, Poland, and Slovakia. Estimation results obtained for the Baltic and Central European Countries (CECs) indicated that the probability of exporting was positively related to the level of productivity, firm size, and the share of university graduates in productive employment and the internationalization of firms. Sertić, Vučković and Perić (2015) provided analysis on the determinants of export performance on the extensive data-set of the 27 European Union member states' total manufacturing and high tech manufacturing industry. The results indicated importance of stable macroeconomic environment for boosting production capacity and domestic demand essential for better export performance and the competitiveness of the manufacturing industry. Naghshpour and Sergi (2010) analysed exports and economic growth of East European Economies within 1996-2007 indicating that positive net effect of increased exports and imports results in increased production defined as growth. Haluška and Dolinič (2018) dealt with macroeconomic performance of the Slovak economy in the years 1995-2017, examining domestic and foreign demand. Beblavý and Bilčík (2016) focused on Slovakia and Brexit analysing the free movement of goods, labour, services, and capital. They assert that financial services are nearly irrelevant to the Slovak position on Brexit, as the whole Slovak banking sector is foreign ownedprimarily by Italian (Intesa and Unicredit) and Austrian (Raiffeisen and Erste) banks. Ključnikov and Popesko (2017) point out that Slovak entrepreneurs primarily supplied their products and services on the domestic market, while their export potential is limited. In addition, the assessment of the state support of export activities seemed to be rather negative. Cetin and Ackrill (2018) examined all six possible causal relationships between Slovakia's exports, imports, and growth finding evidence for supporting both the export-led-growth hypothesis and the import-led-growth hypothesis. Szkorupová (2014) inspected the relation between foreign direct investment, economic growth and export in Slovakia revealing a positive impact of foreign direct investment and positive impact of export on gross domestic product. Pitoňáková (2019 a, b) focused on export of goods from Slovakia on the extra EU market. The findings indicate that Machinery and transport equipment section has a high level of competitiveness. Fitzová and Žídek (2015) examined the relationship between trade and economic growth in the Czech and Slovak Republics stressing the importance of exports for the economic growth in both countries.
There are various studies addressing determinants of car exports. Rentala, Anand and Shaban (2017) presented an empirical analysis of the Indian automobile industries. Profitability was found to be important in the Indian automobile industry. Resiandini (2014) compared data on Japanese and Korean automobile exports to the USA to examine consistency with the Alchian-Allen theorem. Melwani and Sitlani (2017) analysed export performance and trends of automobile industry in India. The forecast trend values showed that the exports in personal vehicles, commercial vehicles, two-wheelers and three-wheelers would increase in India in future. Karlsson, Melin and Cullinane (2018) applied a gravity model to identify the impact of potential Brexit scenarios on German car exports to the UK. All tested Brexit scenarios were found to negatively impact passenger cars export volumes from Germany to the UK. The level of tariffs was found to have the most significant effect. Dalton and Goksel (2013) analysed the Japanese car exports to the United States showing that learning and reputation influence the Japanese car import.
Data and Model
This section of the paper presents data and model used for identification and quantification of factors affecting export performance of Slovakia in car industry.
Data
The time span of observation covers monthly data starting on January 2008 ending November 2018. Data were obtained from the database of the central bank of the Slovak Republic (NBS), Statistical Office of the Slovak Republic, Statistical office of the EU (Eurostat) and Comext (Eurostat's reference database for statistics on international trade in goods). The following variables were used in modelling: export of road vehicles from Slovakia to the UK (XRV), exchange rate (REER), growth of industrial production of the UK (IUK) and inflation in the Slovak Republic (SR) (INFSK) 2 . Figure 1 presents the path of variables under consideration. Table 1 describes variables of the model and expected signs. Rising prices and appreciation in the exchange rate are expected to decline demand for foreign production as goods are becoming more expensive, and competitiveness is de-2 Business confidence index for the UK, Consumer confidence index for the UK and import indicators were used but were not statistically significant. clining. If income increases, demand is expected to increase because favourable economic activity is associated with higher employment. Higher employment and higher income enable consumers to higher spending.
Model
Most economic variables are not stationary and if there is evidence for nonstationarity, then testing for a common nonstationary component by means of a cointegration test is required (Kleiber and Zeileis, 2008) . The order of integration of a time series is of great importance for analysis, therefore several statistical tests have been developed for investigating it (Lütkepohl and Krätzig, 2004) . The initial analysis in this paper began with determining the order of integration of variables under review: export (XRV), exchange rate (REER), industrial production (IUK) and inflation (INFSK) using the ADF unit root test of Dickey-Fuller (Dickey and Fuller, 1979) . Table 2 shows the results of ADF unit root test in level and first difference. The test has the hypothesis of nonstationarity as the null with the alternative being that the series is stationary. The maximum lags were set according to the Schwarz information criterion (automatic selection). The outcomes indicate that all variables applied in this analysis are nonstationary in their levels, but they are stationary in their first difference. The series are I (1). As Lütkepohl and Krätzig (2004) point out, the vector error correction model (VECM) is a suitable modelling framework if variables are I(1). Specifying the VECMs requires setting appropriate lag order 4 and testing for the cointegrated rank. Table 3 displays the results. Note: Critical values: Osterwald-Lenum (1992) . Results from EViews 10
The Johansen procedure (Johansen 1988 (Johansen , 1991 (Johansen , 1995 was applied for testing a cointegrating rank. The results show that the Johansen test rejects rank 0 and does not reject rank 1, 2, and 3 for eight lags. There is one cointegrating relationship among XRV, REER, IUK, and INFSK at the 0.05 level. This suggests a long-run relationship among XRV, REER, IUK, and INFSK. Because cointegrated relations are present in a system of corresponding variables, it is useful to estimate the coefficients with the vector error correction model (VECM).
Our VECM has the following form:
(1)
(2)
(3) 4 The number of lags was set in VAR according to information criteria. According to the Akaike information criterion (AIC) eight lags should be appropriate. (4) where XRV, REER, IUK, INFSK are described in Table 1 . ∆ is a first difference operator, ECTs are the error correction terms derived from long-run cointegrating relationship by means of the Johansen Maximum Likelihood Procedure (ML), 1 … , 4 are long-run parameters, 1 … , 4 , 1 … , 4 , 1 … , 4 , 1 … , 4 are parameters of short run relantionship, j = 1…, 8, u it (i=1, 2, 3, 4) are the error terms.
Results and discussion
The cointegrating equation (5) shows a negative impact of REER on XRV but a positive influence from IUK and INFSK however, the inflation is not statistically significant. Since variables are in per cents, e.g. a rise of REER by one percentage point declines export by more than one percentage point (1.338). The export is stimulated by higher income in the UK. 
Note: Estimates from EViews 10, derived by Johansen procedure. *** implies significance at 1% level.
Signs of coefficients for exchange rate and income are in compliance with the expectations presented in Table 1 apart of inflation which has a positive sign but is statistically non-significant. A note should be made to this outcome. The modelling in this paper is based on monthly disaggregated data taking into account export of road vehicles to the UK expressed as a share on total exporting from SR to the UK. Although theory suggests a negative relation, the negative sign of the coefficient can be assumed when using aggregated data for total exporting rather than structured data set. Furthermore the nature of macroeconomic environment in SR was changing within the observed period of time (2008 -2018) from inflation to deflation within 2014 -2016 and since 2017 price level returned back to inflation conditions. This non-stability may help explaining why inflation was revealed as non-significant. The results from the VECM 5 are presented in Table 4 indicating the values of constant, error correction term parameters (ECT), coefficients of determination, adjusted coefficients of determination and F-Statistic. The ECT should be negative and significant indicating the speed of convergence to equilibrium. The ECT at the export variable is negative and statistically significant at 1 percent level. This outcome indicates that the error correction mechanism works properly. In the short-run export of road vehicles to the UK is adjusted by approximately 30 percent of the past month´s deviation from equilibrium. The parameter of the ECT at the real effective exchange rate is negative but statistically not significant, while the parameter at the industrial production is positive and statistically significant. The parameter of the ECT at inflation is statistically significant and negative indicating a stability of the system. The speed of adjustment into the equilibrium is slow because about 1.5 percent of disequilibrium in the previous month will be corrected in the current month.
Granger causality
In order to test for short -term causality, the Granger causality testing was used. The test requires checking whether specific coefficients are zero (Lütkepohl and Krätzig, 2004) . There are standard tests for zero restrictions on VAR coefficients: the χ 2 or Ftests based on Wald principle. (1), (2), (3) and (4) in the VECM which was tested by χ 2 statistics showing the significance of the lagged variables in each of the four equations. The results suggest that real exchange rate, income and inflation Granger cause export of road vehicles in the shortrun. These findings contradict to our outcomes from long-run relationship among export, real effective exchange rate, income and inflation because in the long-run inflation appeared statistically not significant. The results suggest a bi-directional causality running from export to income in the UK and a bi-directional Granger causality between export and inflation. The outcomes imply for governing bodies (Ministry of Economy, Minis-try of Foreign and European Affairs) to supervise the export performance balance and for monetary authorities to manage price level within the price stability goal.
The following diagnostics tests were performed on the model expressed by (1) -(4): the serial correlation Lagrange multiplier (LM) test (BG test) (Breusch, 1978; Godfrey, 1978) ; the heteroskedasticity test (BP test) (Breusch and Pagan, 1979) ; and the normality test (JB) (Jarque and Bera, 1980) . The BG (8) The graph of the CUSUM statistics revolves around zero within its confidence bounds so the null hypothesis of parameter stability is not rejected. The graph of the CUSUM of Squares statistics does not hit the 5 % significance bound. The results show that parameters are stable over the period of observation.
Conclusion
The article focused on investigation of determinants of exporting road vehicles from Slovakia to the UK. The findings suggest that in the long-run real effective exchange rate and income have a significant impact on export, while inflation appeared to be statistically not significant. In the short-run there is a bi-directional causality running from export to income in the UK and a bi-directional Granger causality between export and inflation. The findings identified the price level as a significant factor impacting exporting in the short-run. Results outline possible consequences when demand for automobile industry falls down because reduced foreign demand negatively hits economic activity, investment of companies, consumption of households and total em- CUSUM of Squares 5% Significance ployment. It requires making changes in existing selling portfolio involving more commodities of traditional origin. These additional products could at least partially compensate for a reduced demand coming from the UK.
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